Prenatal exposure to valproic acid leads to reduced expression of synaptic adhesion molecule neuroligin 3 in mice.
In rodents, a single administration of valproic acid (VPA) in utero leads to developmental delays and lifelong deficits in motor performance, social behavior, and anxiety-like behavior in the offspring. Recently, we have demonstrated that VPA mice show alterations in postnatal growth and development, and deficits in olfactory discrimination and social behavior early in development. Based on behavioral and molecular parallels between VPA rodents and individuals with autism, maternal challenge with VPA has been suggested to be a good animal model of autism. Neuroligins (NLGN) are a family of postsynaptic cell-adhesion molecules that play a role in synaptic maturation through association with their presynaptic partners, the neurexins (NRXN). Both NLGNs and NRXN members have been implicated in genetic studies of autism. In the present study, we examined changes at the level of expression of NLGN and NRXN mRNAs in the adult brain from mice exposed in utero to VPA. Mouse brain tissue was processed using in situ hybridization and analyzed with densitometry to examine expression of three NLGN genes (NLGN1, NLGN2, and NLGN3) and three NRXN genes (NRXN1, NRXN2, and NRXN3). Expression levels of NLGN1, NLGN2, NRXN1, NRXN2, and NRXN3 were observed to be similar in VPA and control mice. NLGN3 mRNA expression was found to be significantly lower in the VPA mice relative to control animals in hippocampal subregions, cornu ammonis (CA1) and dentate gyrus, and somatosensory cortex. This lowered expression may be linked to autistic-like behavioral phenotype observed in the VPA mice.